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Description 

Field of Invention 

This invention relates to towed arrays and more 
particularly to a system for removably housing 
and aligning electronic components and other 
devices including heading sensors, depth sensors, 
and streamer leveling control electronics. 

Background of the Invention 

For present seismic streamer positioning 
applications, depth, heading, and hence position 
of an individual section of seismic streamer cable 
is determined and controlled either through the 
utilization of ihternally-mounted sensors or exter- 
nally-mounted pods which are damped onto the 
seismic streamer at various locations, with the 
electronics being hard wired or in the case of pods 
being battery operated and inductively coupled 
through the streamer casing to cables within the 
streamer. Examples of the pod type systems 
include U.S. Patents 3,931,608; 3^611,975; 
3,704,681; 3,673,556; 3,648,642; and 3,531,761. 

The mounting of sensing devices wholly within 
the strearner has the advantage that the elec- 
tronics are contained whoiely within the streamer 
free from damage. Examples of these types of 
systems include those described in U^S. Patents 
4,160,229 and 3,903,774. However, one particu- 
larly severe drawback of internally housing* the 
electronics is that for calibration purposes, it may 
be necessary to remove a particular streamer 
section from the array. This means that both 
electrical and mechanical connections must be 
severed between the streamer sections, the sec* 
tion opened up, and the unit calibrated. Thus, 
locating compasses or depth sensors within the 
streamer has a decided disadvantage that if a unit 
is malfunctioning, shorted or broken, it is 
extremely hard to remove it from the streamer. 
Moreover, as discussed in U.S. Patent 4,160,229, 
sensors are, in essence, clamped within the cable 
to two or more strain members. This produces 
differential strains which cause canting of the 
' sensor housing due to slightly different lengths of 
strain members. This causes errors because the 
sensor Is not aligned with the longitudrnai axis of 
the streamer. 

It will be appreciated that in the usual seismic 
streamer application, it is usual to electrically wire 
compasses or heading sensors behind each other 
either in a daisy chain series connection, behind 
each otherin parallel, or individual wires are run to 
each unit In the usual application there are, for 
instance; ten heading sensing sections in a three 
kilometer streamer, with one heading sensor 
every 300 meters. Assuming that a streamer 
siectibn is 50 meters iong^ onecornpass is provided 
for every six sections. 

By way of further background, it should be noted 
that in most streamer applications, many com^ 
passes are used to determine the positions of the 
streamer segments. One type system utilizing a 
plurality of magnetic compasses Is described in 
U.S. Patent 4,231,111. 



With respect to calibration of the compasses 
carried internal to the streamer, it is a common 
practice to string streamers with internal com- 
passes behind the boat with, for instance, ten 

5 compass sections in a row, and the remaining 
portion of the streamer, including the acoustic 
sections, streaming out beyond the compass 
sections. The ship then tows the streamer on 
several headings and recordings are made of the 

10 outputs of the various heading sensors or com- 
passes, with heading sensors compensated by 
comparing their outputs. Here, the assumption is 
that the compasses are all in a straight line and 
should have the same reading as an output If the 

75 readings are different this difference is stored in 
the processing equipment carried aboard theship 
and the output of the particular unit is corrected 
accordingly. This, of course, is a time consuming 
process. 

20 After calibration, the units are dispersed down 
the length of the streamer which is again a 
relatively time consuming process. Moreover, the 
distribution of the heading sensors down the 
streamer assumes that variations have not taken 

25 place during remounting. 

It will be appreciated that clamped-on pods have 
a calibration advantage in that instead of taking 
apartthe sections, the pods are moved to the front 
of the array and behind the ship for calibration. 

30 . However, the use of externally-mounted pods has 
some very severe probtemsi First the pod has to 
be removed if the cable is reeled in. Since this is 
accomplished often under not the best of sea 
states, it is an essentially risky job and external 

35 pods are often dropped overboard. The second 
problem is that the electronics within the pod are 
battery-operated, necessitating periodic replace- 
ment of the batteries or at least recharging of the 
batteries. A third problem is that the useof the pod 

40 necessitates an inductive coupling system to 
transmit information from the externally-mounted 
unit back to the detectors or coils contained within 
the streamer. This presents reliability problems for 
the high speed data links which are utilized. The 

45 fourth problem, and a very severe one, is that the 
externally-mounted units generate acbustib noise 
since they are outside the streamer. Since they 
pose ah impediment to the flow of water, they 
generate a certain amount of turbulence and 

50 bubbling such that with a large number of exter- 
nally-mounted units, non-laminar flow conditions 
exist which, in some instances, can blanket the 
acoustic devices. A fifth reason that the pods are 
hot exceptionally useful is that they aire easily 

55 knocked off. For flotsam and jetsam such as a log 
in the water or the presence of a mooring cable, it 
will be appreciated that when the streamer slides 
by, the pods can be caught and knocked off which 
presents a severe cost problem. 

60 A sixth and extremely important problem is that 
the pods are mounted of necessity to the skin of 
the streamer cable at one or two points. As is 
usual, the skin is not concentric with the axis of the 
streamer defined by the internally-carried strain 

65 members. The strain members are the nnost 
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reliable indicator of the longitudinal axis of the 
streamer and are mounted through so-called 
"donuts" which are located just beneath the skin. 
Thus, the axis of a pod clamped to the skin does 
not necessarily correspond to the longitudinal 
axis of the streamer as defined by the strain 
members. 

A seventh problem is the possibility that there 
are hydrodynamic instabilities in which the pod 
may cant or rack on its supports, thereby causing 
a misalignment between its axis and the axis of 
the strain members of the streamer. The exter- 
nal ly-rnounted pod, when canted, strums or jitters 
back and forth with respect to the axis of the 
streamer so that the heading readout from a pod- 
mounted compass is not a good indication of the 
heading of the streamer at the measuring point 
The ability to determine heading accurately is of 
paramount importance in determining the 
accuracy of a survey. 

An additional problem with respect to the exter- 
nally-mounted pods is that while during cali- 
bration the mounts may accurately reflect the 
longitudinal axis of the streamer at one position 
immediately behind the boat, attaching the 
mounts at other positions along other streamers 
may result in a canting by as much as 1°. While 
the clamping system can result in canting during 
calibration, it can also result in further canting 
wfnen the pod is remounted down the streamer. 

A subsidiary problem with the use of the exter- 
nally-mounted pods is that the provision of any 
protuberances on a streamer does not lend itself 
easily to the streamer going through the shives or 
fair-leads and over the drum utilized for paying 
out the streamer. 

Summary of the Invention 

In order to provide for easy calibration of 
compasses utilized in seismic streamers, and in 
order to take advantage of the submlniaturization 
of the electronic components which are now 
available, in the subject system, a breech^ioaded 
adapter module is connected either in a streamer 
section between adjacent streamer segments or 
between opposing ends of seismic streamer sec- 
tions, with a cartridge carrying the electronics, 
sensors, and/or other components being 
mounted in the breech of the adapter module, 
and aligned by the side wails of the breech to the 
longitudinal axis of the module. The module is in 
turn aligned to the longitudinal axis represented 
by one of the strain members running through 
and carried by the module by clamping the 
module to this strain member. Other strain mem- 
bers are loosely carried in and run through the 
adapter module. The result is that alignment of 
the sensor within the cartridge is keyed to and 
uniquely determined by one and only one of the 
strain members. As mentioned hereinbefore, 
were the housing clamped to two or more strain 
members, differential forces produced by the 
clamped strain members would contort the 
adapter module housing, thereby causing a mis- 
alignment between the longitudinal axis of the 
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cartridge and the strain members. The cartridge is 
configured such that when it is mounted In the 
breech, its outer surface is flush with the outer 
surface of the adapter module which is adacent to 
5 the cartridge. This provides a smooth cylindrical 
module, the diameter of which is matched to the 
diarneter of the adjacent streamer segments or 
sections for an exceptionally streamlined con- 
figuration. 

10 In one embodiment, the cartridge carries a 
cylindrical compass which is configured to rotate 
in 360"* around the roll axis. The roll axis of the 
compass is defined by its outer housing which, 
when made coincident with the outer housing of 
IS the cartridge, automatically aligns the roll axis of 
the compass with the axis defined by the clamped 
strain member. 

The cartridge is pressed to one end of the 
breech by an over-the-center lever-actuated lock- 
20 ing mechanism. A number of connector pins are 
provided at the end of the breech to which the 
cartridge is moved by the lever-actuated locking 
mechanism. In one embodiment, a connector is 
provided at this end of the breech in which 
25 double-ended, spring-loaded, insulated pins are 
carried in a shuttle which is biased away from the 
end of the adapter module housing. When the 
breech is not loaded, i.e. when there is no car- 
tridge located in the breech, the shuttle carrying 
30 the double-ended, pointed, spring-biased pins is 
moved away from connector contacts at the end 
of the adapter module housing. This prevents 
shorting of the internal connector contacts. In 
short, the reciprocating shuttle is spring-biased 
35 away from the connector contacts and insures an 
open connection between the contacts for an 
unloaded breech. 

The ends of the spring-loaded, pointed pins 
opposite the ends which communicate with the 
40 aforementioned contacts are adapted to slidingly 
fit into cylindrical channels at the nose of the 
cartridge. Cartridge contacts are situated at the 
interior ends of the channels. When the cartridge 
is forced into the breech by the aforementioned 
45 lever action, the insulated pins force any sea 
water out of the cylindrical channels in the nose of 
the cartridge, thereby to prevent any sea water 
shorting of the cartridge contacts. 
While the shuttle is gasketed to prevent the 
50 infusion of sea water, should a gasket be missing 
and sea water is admitted between the shuttle 
and the cartridge, the current leakage path length 
Is made exceedingly long by virtue of the insula- 
tion surrounding the pins inserted into the car^ 
55 tridge nose channels such that sea water does not 
short out either the* cartridge or the electrical 
cables for the streamer. 

In summary, either the sea water is forced out 
of the adapter module by virtue of the connection 
60 system or the connection system provides an 
extremely long shorting path such that current 
leakage between contact pins is minimized. More- 
over, due to the utilization of a reciprocating 
shuttle within the connector portion of the 
ss adapter module, a cartridgeless module is dis- 
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connected fronn the main electrical cable or trans- 
mission line. 

The advantages of the adapter module are first 
that with the cartridge flush with the outer casing 
of the module, no flow anomalies are introduced, 
such as the flow anomalies introduced by the 
aforementioned pods. Secondly, the easy 
riemovabiiity of the cartridge permits access to a 
damaged, broken or malfunctioning electrical or 
other unit without either invasion of a sealed 
streamer section or the removal of a pod. 

Most importantly, the breech of the adapter 
module being clamped to one of the strain mem- 
bers creates alignment between the inserted car- 
tridge and the strain member, thereby affording 
alignment accuracies not hitherto possible. The 
individual cartridges may be aligned and com- 
pensated at the factory, with the cartridge/breech 
combination precluding the necessity of realign- 
ment due to the close tolerances of the cartridge 
outer casing and the breech Inner walls. 

Since the adapter module exterior housing is 
flush with the streamer casings, the adapter 
modules may be included in the streamer when it 
is wound on the payout drum. The adapter 
modules easily pass through shives or fair-leads 
and may be paid out from the drum without care- 
ful attention, such that the payout of the streamer 
may be completely unattended insofar as the 
electronics is concerned. Moreover, because the 
cartridges are easily mounted into the modules, 
the streamer may be deployed with minimum 
hazard to those deploying the streamer. 

The connection, system is fail-safe in that un- 
loaded breeches result in a completely open 
connection between the particular adapter mod- 
ula and the transmission line withinthe streamer. 

While the subject system will be described iri 
connection with a two-wfre parallel^onnected 
assemblage of adapter units, it will be appreci- 
ated that inductive coupling may be utilized 
between the cartridge and the adapter module. 
Moreover, any convenient system of multiplexed 
or non-multiplexed, analog or digital readout can 
be used within the adapter module and cartridge. 

Flow ariomalies introduced by the electronics 
are completely eliminated whereby not onfy is 
alignment accuracy Increased by the subject 
system, but also accuracy of collected data is 
increased. The adaptability of the adapter module 
to many types of sensors and heading indicators 
provides a tiniversally adaptable siystem for the 
inclusion in a seismic streamer of a wide variety 
of miniaturized electronic packages. 

In short, ah overall system is provided in which 
small electronic or other packages including small 
heading sensors, small depth sensors, small level 
control units, etc., are faired into the streamer in a 
streamlined, smooth, and readily accessible con- 
figuration, thereby simplifying calibration and 
maintenance. 

It should be noted that with respect to 
miniaturization, depth sensors and heading sen- 
sors can now be made to a maximum of one inch 
in diameter, thereby permitting their mounting in 



a suitably small cartridge. The cartridge system 
provides a rigid short streamer section which is 
guaranteed to be parallel to one of the three strain 
members, thereby providing, at least for com- 

5 passes, that the compass roil axis is perfectly 
parallel to the axis of the streamer. It should be 
noted that the housing as configured, allows 
strain members of non-magnetic material to be 
run through the housing. The system provides for 

10 precompensation since an identical housing and 
strain member can be fixtured at the factory and a 
cartridge Introduced into the breech of the 
adapter module at the factory for compensation 
purposes. Since both adapter modules and their 

IS strain members are identical, inserting a cali- 
brated cartridge in the field does not alter the pre- 
aiignment calibration. Finally, the adapter 
modules may then be placed in the active acous- 
tic sections while still providing accessibility for 

20 calibration and repair. This has the advantage of 
not breaking the spacing of acoustic arrays of 
hydrophories, resulting in a mathematically sim- 
pler model. 

25 Brief Description of the Drawings 

These and other features of the subject inven- 
tion will be better understood in connection with 
the detailed description taken in conjunction with 
the drawings of which: 

30 Fjg. 1 is a diagrammatic representation of a 
prior art system for providing externally-mounted 
pods during the deployment of a streamer; 

Fig. 2 is a diagrammatic and cross-sectiorial 
view of the subject adapter modu te connected 

35 between two abutting streamer section seg- 
ments, illustrating the alignment of an inserted 
cartridge with the longitudinal axis of a singlb 
clamped strain member carried In the. adapter 
ttiodule; 

40 Fig. 3 is an isometric view of one embodiment 
of the adapter module of Fig. 2; 

Fig. 4 is a cross-sectional and diagrammatic 
illustration of one embodiment of the adapter 
module of Fig. 2, illustrating the breech Ipadihjg. of 
45 a cartridge; 

Fig^ 5 is a cross-sectional and diagrammatic 
view of a portion of the adapter module of Fig. A, 
illustrating a completely inserted cartridge; 
Fig, 6 is a cross-sectional view of the adapter 
50 module of Fig. 4, illustrating the clamping of the 
adapter module to one and only one strain 
member running therethrough; 

Fig. 7 is a cross^sectional and diagramnriatic 
view of the connector portion of the adapter 
55 module of Fig. 4, illustrating a shuttreH:arried, 
pointed^ spring-biased connector pin aasembly; 
and 

Fig. 8 is a cross-sectional and diagrammatic 
view of one embodiment of the pointed spring- 
60 biased connector assembly for use in the cdhhec^ 
tor of Fig. 7. 

Detailed Description 
Referring now to Fig. 1,in the prior art a vessel 
65 10 is provided with a payout reel or spool 12 on 
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which is wound a segmented streamer 14 to 
which is attached externally-mounted pods 16. 
The pods are mounted by an individual 18 on the 
afterdeck of the vessel, with the pods generally 
carrying electronic components including depth 
sensors, compasses, and level control units for 
maneuvering the veins (not shown) attached to 
the pods. Not only are the pods difficult to mount 
in a rough sea state, their presence along 
streamer 14 presents flow anomalies in the form 
of turbulence which can affect the readings of the 
various components carried in the pods. The 
externally-mounted pods are easily damaged 
when the streamer runs by floating logs or moor- 
ing cables and are difficult to align properly with 
the longitudinal axis of the streamer. As men- 
tioned hereinbefore, calibration includes mounts 
ing the pods dose to the vessel initially, and then 
deploying the compensated pods along the 
length of the streamer after calibration. Assuming 
initial calibration is possible, deploying the pods 
at other locations along other portions of the 
streamer can, as mentioned hereinbefore, alter 
the calibration of the electronic components, 
especially with respect to the alignment of these 
components with the longitudinal axis of the 
streamer. 

Moreover, because the pods are not faired into 
the streamer itself, the pods may strum or vibrate 
when the streamer is towed. The strumming or 
vibration can materially affect the reading of the 
sensors or other electronic components in a pod 
and can cause the malfunctioning of the com- 
ponents due to vibration and vibration-caused 
damage. In general, the pods are battery- 
operated, necessitating removal, at least for 
recharging of the batteriies, or for the placement 
of new batteries within a pod. 

To summarize, the utilization of externally 
clamped-on pods is inconvenient. Maintenance Is 
difficult and alignment problems can result in 
false data being transmitted to the ship-board 
electronics. Loss of the pods due to mishandling 
under rough sea states, as well as snagging 
during towing, presents problems in terms of the 
cost of the lost pods. 

In order to provide a system which eliminates 
the problem of the externally-mounted pods and 
also the problems associated with electronics 
mounted internal to a streamer section, and 
referring now to Fig. 2, an adapter module 20 is 
connected within an active streamer section 
between streamer segments 22 and 24 by virtue 
of the clamping of the adapter module to the skin 
26. The adapter module is provided with interior 
channels 30 and 32 which house strain members 
34 and 36. Strain member 34 is loosely carried 
within module 20, whereas strain member 36 is 
clamped fore and aft along the length thereof to 
adapter module 20 by virtue of set screws 38. The 
strain members passing through the adapter 
module are made of non-magnetic material such 
as type 305 stainless steel so as not to affect any 
magnetic measurements made by the electronics 
in a cartridge diagrammatically illustrated at 40, 
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which is inserted into a breech 42. The longi- 
tudinal axis 44 of the breech is made parallel to 
the longitudinal axis of strain member 36 due to 
the clamping of this strain member to the module 
5 in channel 32. Breech 42 has side walls which are 
parallel to the longitudinal axis such that when 
cartridge 40 is mounted in breech 42, the longi- 
tudinal axis 46 of cartridge 40 is maintained 
parallel to' the longitudinal axis of strain member 
10 36. 

The strain members carried by the module are 
connected to corresponding strain members 58 
and 60 carried by the streamer section. These 
latter strain members may be made of magnetic 
IS material such as plow steel. The connection of 
strain members 34 and 36 to strain members 58 
and 60, respectively, may be accomplished by 
virtue of a swaged joint 62 as illustrated. 
The strain members are retained in their 
20 respective positions by a donut 64 at the abutting 
ends of streamer segments 22 and 24, As is usual, 
two of the three strain members running through 
orifices 66 in donut 64, may move relative to the 
donut and are not, in general, secured to the 
25 donut The result is that two of the three strain 
members in the adapter module, as well ds the 
strain members in a streamer section, may move 
one relative to the other. Note that if module 20 
were clamped to alt strain members, with dif- 
30 ferential movement, the module could contort 
thereby destroying the longitudinal axis repre- 
sented by any one of the strain members. The 
relative movement of one strain member with 
respect to the other is illustrated by dduble*ended 
35 arrow 68. 

In summary, what is described in connection 
with Fig. 2 is a modularized system for providing 
that miniaturized electronics housed in cartridge 
40 can be faired into a streamer, easily and 
40 conveniently, with the alignment of the cartridge 
being assured by virtue of the clamping of the 
module to one and only one strain member 
passing therethrough. The top surface 70 of the 
cartridge, when mounted in breech 42, is flush 
45 with the outer portions of the streamer sections 
such that the introduction of electronic com- 
ponents to the streamer does not produce flow 
anomalies. The faired configuration facilitates 
payout of the streamer assembly from a payout 
so reel through fair-leads and shives and provides a 
system for the easy mounting of a cartridge 
within the streamer assembly. 

Since the adapter modules are identical, elec- 
tronics within a cartridge can be precalibrated at a 
55 factory which utilizes the identical module such 
that alignment and calibration errors associated 
with the electronic components can be compen- 
sated for at the factory. This permits a pre- 
compensated cartridge to be assembled into the 
60 composite streamer as the streamer is rolled up 
on the payout reel. Alternatively, the cartridge can 
be placed in the breech of an adapter module as 
the streamer is paid out from the payout reel. A 
simplified locking and insertion system is 
6S described in detail in connection with Figs. 3, 4, 
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and 5, with the connection of the electronics in the 
cartridge to a connector carried by the module 
being described in connection with Figs. 7 and 8. 
Rg. 6 is a detailed drawing describing the clamp- 
ing of the module to one and only one internally- 
carried strain member. 

Referring now to Fig. 3, in one embodiment 
adapter module 20 includes a cylindrical housing 
72 into which is formed a U-shaped breech 74. A 
locking mechanism 76, which is both lever-actu- 
ated and an over^the-center device, is provided 
for the movement of a cartridge (not shown in this 
figure) in the direction of arrow 78 such that an 
end of the cartridge is pressed into a cylindrical 
orifice 80 in an end wail 82 of housing 72. 

Housing 72 is provided with ribbed reduced- 
diameter sections 84 and 86 which are adapted to 
be slipped into skin 26 of Rg. 2. Channels 30 and 
32 are provided longitudinally through housing 
72 in protruding rib portions 88 of housing 72. 
Housing 72 is provided with a longitudinally 
running interior channel 90 adapted to accommo- 
date electrical cables shown in connection with 
Rg. 4. 

Referring now to Rg. 4, module 20 is shown 
connected at either end by electrical connectors 
92 to a two-wire cable 94 is provided through 
abutting streamer sections 22 and 24. A two-wire 
cable 96 is provided through channel 90 and is 
connected at connector terminals 98 to a connec- 
tor 100 housed at end 102 of module 20. Connec- 
tor pins 104 extend into breech 74 such that when 
a cartridge 106 is moved by locking mechanism 
76, connector pins 104 are inserted into nose 108 
of cartridge 106. Nose 108 carries an annular 
sealing grommet or ring 110 such that when the 
nose is inserted into cylindrical orifice 80, 
grommet 110 seals the connector portion of the 
module to prevent the infusion of sea water. 

Prior to insertion, as illustrated at 106', the 
cartridge in a preferred embodiment includes an 
aft tab 112 with a notch 114 therein. When 
inserted into the breech, notch 1 14 communicates 
with a pin 116 carried by a linkage 118 ptvotedly 
anchored at 120 to a lever 122, pivotedly attached 
to housing 72 by pin 124, When lever 122 is 
actuated as illustrated in Fig. 5, linkage 118 moves 
cartridge 106 in the direction of arrow 78 to lock 
the cartridge into the module. This over-the- 
center lever actuation presses the cartridge into 
the breech towards connector end 102, with the 
breech and cartridge being so configured that top 
surface 72 of the cartridge is flush with surfaces 
128 of cylindrical sleeves 26. 

Referring to Fig. 6, strain member 36 is clamped 
to housing 72 via set screw 130, with set screws 
being provided In either end of housing 72. As can 
be seen, strain members 34 are loosely carried in 
channels 30 provided in housing 72. The position 
of breech 74 is shown in dotted outline to be U- 
shaped in cross-section. 

Referring now to Fig. 7, connector end 102 of 
module 20 is illustrated, with nose 108 of car- 
tridge 106 being partially inserted into cylindrical 
channel 80. Here, an abutting end 140 of cartridge 
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106 is shown slightly spaced from wall 82 of 
module 20. 

Connector end 102 includes a connector body 
142 which is coupled to housing 72 by a press- 
5 fitting or other operation. Connector body 142 
includes an interior channel 144 into which is 
slidingiy disposed a shuttle 146 which carries 
spring-loaded pins 148 in electrically insulating 
sleeves 150. The shuttle/pin combination is 
10 spring-biased by spring member 152 away from 
connector terminals 98 such that pin ends 154 of 
pins 150 are biased away from conical cups 156 
carried by terminals 98. The pins are adapted to 
cooperate with pointed pin ends 154 to establish 
75 electrical contact between the connectors and the 
pins. A set screw 158 is provided through housing 
72 and into a slot 160 in shuttle 146 to limit the 
movement of the shuttle produced by spring 
member 152. 

20 Pointed pin ends 162 are adapted to communi- 
cate with conductors 164 carried by cartridge 106 
in insulated sleeves 166. The ends of conductors 
164 contain conical cups 168 which are adapted to 
receive pin ends 162. Nose 108 is provided with 
25 channels 170 adapted to admit sleeves 150 
therein in a tight fit. 

In operatioOf when cartridge 106 is moved In 
the direction of arrow 78, pin ends 162 and their 
respective sleeves 150 are inserted into channels 
30 170 until such time as the pin ends coact with 
cups 168 of conductors 164. Further movement of 
cartridge 106 pushes shuttle 146 in the direction 
of arrow 78 until such time as pin ends 154 
contact cups 156. In one embodiment as illus- 
3S trated in Fig. 8, pin ends are spring-biased such 
that a positive electrical connection is made 
between conductors 164 and terminals 98 in a 
spring-biased arrangement which is maintained 
by the locking of cartridge 106 into the associated 
40 breech. 

Should "O" ring 1 10 be removed or should any 
sea water: be admitted into the space between 
cartridge nose 108 and shuttle 146, a relatively 
long conductive path 180 precludes the shorting 
45 out of the pins or the conductors in the assemb- 
lage. With the exception of the pins, all elements 
•of the adapter module are made of electrically 
non-conducting material. With a cartridgeiess 
breech, shuttle 146 is moved in a direction oppo- 
50 site to that of arrow 78 by spring member 152, 
thereby completely disconnecting the adapter 
module from the aforementioned electrical cable. 

Referring now to Fig. 8, spring-loaded pin 
assembly 148 may include an electrically conduc- 
es tive central body 182, with conductive sleeves 184 
pressfit thereto. Spring members 186 are con- 
tained in sleeves 184, with pin ends 162 and 154 
being fitted into the ends of sleeves 184 as 
illustrated. Pin ends 162 and 154 are provided 
60 with enlarged cylindrical bodies 188 having sur- 
faces 190 which abut inwardly projecting lips 192 
to prevent their escape. 

It is understood that the adapter module may 
be incorporated as an end cap at one end of an 
65 active section, or may employ a fill plug, quick 
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disconnect connector terminations, or other 
ancillary apparatus, so long as the proper non- 
magnetic environment is maintained. 

Having above indicated a preferred embodi- 
ment of the present Invention, It will occur to 
those skilled in the art that modifications and 
alternatives can be practiced within the spirit of 
the invention. It is accordingly intended to define 
the scope of the invention only as indicated in the 
following claims. 

Claims 

1. In combination: 
a streamer section; 

an adapter module coupled to at least one 
portion of said section and having an exterior 
surface faired with the exterior surface of said 
streamer section, said module having a breech; 

a cartridge adapted to be removably mounted 
in said breech, said cartridge having a surface 
which is faired to the exterior surface of said 
module adjacent said breech when said cartridge 
is mounted In said breech; and 

means for removably locking said cartridge in 
said breech. 

2. The combination of claim 1 wherein said 
module has at least one strain member channel 
running therethrough, and further including at 
least one strain member in said strain member 
channel and means for clamping said strain 
member in said channel to said module. 

3. The combination of claim 2 wherein the 
longitudinal axis of said channel is parallel to the 
longitudinal axis of said breech, wherein the walls 
of said breech are parallel to the longitudinal axis 
of said breech, wherein at least a portion of the 
wall of said cartridge contacts the adjacent wall of 
said breech when said cartridge is mounted in 
said breech, said portion of the wall of said 
cartridge being parallel to the longitudinal axis of 
said cartridge, said clamped strain member estab- 
lishing the longitudinal axis of said cartridge. 

4. The combination of claim 3 wherein said 
module includes additional strain member 
channels and additional strain members, each 
running through a different one of said additional 
channels, said additional strain members being 
carried in associated channels in a loose fit. 

5. The combination of claim 1 wherein said 
locking means includes over-the-center lever- 
actuated means including a lever pivoted to said 
module for moving said cartridge in said breech. 

6. The combination of claim 5 wherein said 
cartridge includes an aft tab having a slot therein 
and wherein said locking means includes means 
coacting with said slot for moving said cartridge 
in two directions responsive to the movement of 
siaid lever in different directions. 

7. The combination of claim 6 wherein said 
over-the-center lever-actuated means includes 
linkage means having a pin at one end adapted to 
coact with said slot pivotally, said linkage being 
attached to said lever at the other end thereof. 

8. The combination of claim 1 wherein said 
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module includes a module-carried electrical con- 
nector having a housing mounted at one end of 
said breech, and wherein said cartridge includes a 
cartridge-carried electrical connector adapted to 

5 mate with said module-carried electrical connec- 
tor when said cartridge is mounted in said breech. 

9. The combination of claim 8 wherein said 
module-carried electrical connector includes a 
spring-biased shuttle mounted for reciprocation 

10 within said module-carried connector housing 
such that the mounting of a cartridge in said 
breech results in the movement of said shuttle 
against its spring biasing to the end of said 
module-carried connector away from said breech, 

15 said shuttle including at least one spring-loaded 
electrically conductive pin assembly running 
longitudinally therethrough, said pin assembly 
including a first pin projecting from one end of 
said shuttle away from said breech. 

20 10. The combination of claim 9 wherein said 
module includes an electrical cable therethrough 
and wherein said module-carried connector 
includes a connector terminal at the end thereof 
away from said breech, said terminal being con- 

25 nected to said cable, said first pin adapted to 
contact said terminal when said shuttle is moved 
towards said terminal responsive to the mounting 
of said cartridge in said breech, said spring^ 
biased shuttle moving said first pin away from 

30 said terminal for a cartridgeless breech, thereby 
to disconnect said module for a cartridgeless 
breech. 

11. The combination of claim 10 wherein said 
pin assembly includes a second pin electrically 

35 connected to said first^pin and projecting towards 
said breech, said cartridge including a nose 
having a channel therein opened at one end to 
receive said second pin, said chanriel having an 
electrical contact at the closed end thereof 

40 adapted to coact with an inserted second pin. 

12. The combination of claim 11 wherein said 
pin assembly includes a cylindrical housing and 
wherein said pins are mounted at either end of 
said cylindrical housing, said cylindrical housing 

45 including means for spring biasing said pins 
outwardly and detent means for preventing the 
escape of said pins from said cylindrical housing. 

13. The combination of claim 12 wherein said 
shuttle is electrically non-conductive and wherein 

50 said cylindrical housing and pins are electrically 
conductive. 

14. The combination of claim 11 wherein said 
shuttle is electrically non-conductive and includes 
at least two electrically conductive pin asisemb- 

55 lies, wherein said nose is electrically non-conduc- 
tive and has at least two of said channels, wherein 
the pins adapted to project into said channels 
include insulating sleeves from said shuttle to 
said pin ends, whereby a shorting path from oiie 

60 pin end to the other pin end is elongated due to 
the electrically non-conductive nose and sleeves. 

15. The combination of claim 14 wherein said 
sleeves form a water-tight seal with associated 
channels when said pins are inserted in said 

65 channels. 
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16. Apparatus adapted to be connected to a 
streamer section comprising: 

an adapter module having an exterior surface 
faired with the exterior surface of said streamer 
section, said module having a breech for receiv- 
ing a cartridge adapted to be removably mounted 
in said breech, said cartridge having a surface 
which is faired to the exterior surface of said 
module adjacent said breech when said cartridge 
is mounted in said breech, and means for remov- 
ably locking said cartridge in said breech. 

17. the apparatus of claim 16 wherein said 
module has at least one strain member channel 
running therethrough^ and further including at 
least one strain member in said strain member 
channel and means for clamping said strain 
member in said channel to said module. 

18. The apparatus of claim 17 wherein the 
longitudinal axis of said channel is parallel to the 
longitudinal axis of said breech, wherein the walls 
of said breech are parallel to the iongitudinal axis 
of said breech, wherein at least a portion of the 
wall of said cartridge contacts the adjacent wall of 
said breech when said cartridge is mounted in 
said breech, said portion of the wall of said 
cartridge being parallel to the longitudinal axis of 
said cartridge, said clamped strain member estab- 
lishing the longitudinal axis of said cartridge. 

19. The apparatus of claim 18 whefeih. said 
module includes additional strain member 
channels and additional strain members, each 
running through a different one of said additional 
channels, said additional strain members being 
carried in associated channels in a loose fit. 

20. The apparatus of claim 16 wherein said 
locking means includes over-the-center lever- 
actuated means including a lever pivoted to said 
module for moving said cartridge in said breech. 

21. The apparatus of claim 20 wherein said 
cartridge includes an aft tab having a slot therein 
and wherein said locking means includes means 
coacting with said slot for moving said cartridge 
in two directions responsive to the movement of 
said lever in different directions. 

22. The apparatus of claim 21 wherein said 
over-the-center lever-actuated means mcludes 
linkage means having a pin at one end adapted to 
coact with said slot plvotally, said linkage being 
attached to said lever at the other end thereof. 

23. The apparatus of claim 16 wherein said 
module includes a module-carried electrical con- 
nector having a housing mounted at one end of 
said breech, and wherein said cartridge includes a 
cartridge-carried electrical connector adapted to 
mate with said module-carried electrical connec- 
tor when said cartridge is mounted in said breech. 

24. The apparatus of claim 23 wherein said 
module-carried electrical connector includes a 
spring-biased shuttle mounted for reciprocation 
within said module-carried connector housing 
such that the mounting of a cartridge in said 
breech results in the movement of said shuttle 
against its spring biasing to the end of said 
module-carried connector away from said breech, 
said shuttle including at least one spring-loaded 



electrically conductive pin assembly running 
longitudinally therethrough, said pin assembly 
including a first pin projecting from one end of 
said shuttle away from said breech. 

5 25. The apparatus of claim 24 wherein said 
module includes an electrical cable therethrough 
and wherein said module-carried connector 
includes a connector terminal at the end thereof 
away from said breech, said terminal being con- 

w nected to said cable, said first pin adapted to 
contact said terminal when said shuttle is moved 
towards said terminal responsive to the mounting 
of said cartridge in said breech, said spring- 
biased shuttle moving said first pin away from 

15 said terminal for a cartridgeless breech, thereby 
to disconnect said module for a cartridgeless 
breech. 

26. The apparatus of claim 25 wherein said pin 
assenribly includes a second pin electrically con^ 

20 nected to said first pin and projecting towards 
said breech, said cartridge including a nose 
having a channel therein opened at one end to 
receive said second pin, said channef having an 
electrical contact at the closed end thereof 

25 adapted to coact with an inserted second pin. 

27. The apparatus of claim 26 wherein said pin 
assembly includes a cylindrical housing and 
wherein said pins are mounted at either end of 
said cylindrical housing, said cylindrical housing 

30 including means for spring biasing said pins 
outwardly and detent means for preventing the 
escape of said pins from said cylindrrcal housing. 

28. The apparatus of claim 27 wherein said 
shuttle is electrically nonn^onductive and wherein 

35 said cylindrical housing and pins are electrically 
conductive. 

29. The apparatus of claim 26 wherein said 
shuttle is electrically non-conductive and includes 
at least two electrically conductive pin assemb- 

^ lies, wherein said nose is electrically non-conduc- 
tive and has at least two of said channels, wherein 
the pins adapted to project into said channels 
include insulating sleeves from said shuttle to 
said pin ends, whereby a shorting path from one 

45 pin end to the other pin end is elongated due to 
the electrically non-conductive nose and sleeves. 

30. The apparatus of claim 29 wherein said 
sleeves form a water-tight seal with associated 
channels when said pihs are inserted in said 

so channels. 

PatentansprQche 

1. Komblnation aus 

55 einem Abschnitts eines Streamers; einem an 
zumindest ein Teilstuck des Abschnitts ange- 
koppelten Adaptermodul, welches eine auBere 
Oberflache aufweist, welche stromlinienformig 
zur aulSeren Oberflache des Abschnitts des Strea- 

60 mers ausgebildet ist und eine VerschluE aufweist; 
einer zur Idsbaren Festlegung in dam VerschluB 
ausgebildeten Kartusche, welche eine Oberflache 
aufweist, die stromlinienformig zur auReren 
Oberflache des Moduls in der Nahe des ,Ver- 

65 schlusses ausgebildet ist, wenn die Kartusche in 
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dem Verschluf^ angebracht ist; und 

einer Vorrichtung zum losbaren Verriegeln der 
Kartusche in dem Verschluft. 

2. Kombination nach Anspruch 1, bei welcher 
des Modul zumindest ei'nen durchlaufenden 
Kanal fiir ein Abspannteil aufweist und weiterhin 
zumindest mit ei'nem Abspannteil in dem Kanal 
fQr das Abspannteil sowie einer Vorrichtung, zum 
Ankiemmen des Abspannteils in dem Kanal an 
das Module versehen ist. 

3. Kombination nacli Anspruch 2, bei welcher 
die Langsachse des Kanals parallel zur Langs- 
achse des Verschlusses veriauft, die Wande der 
Verschlusses parallel zur Langsachse des Ver- 
schlusses verlaufen, zumindest ein Teilstuck der 
Wandung der Kartusche die benachbarte Wan- 
dung des Verschlusses beruhrt, wenn die Kar- 
tusche In den VerschluS aufgenommen ist, das 
Teilstuck der Wandung der Kartusche parallel zur 
Langsachse der Kartusche Verlauft und der ange- 
klemmte Abspannteil die Langsachse der Kar- 
tusche festlegt. 

4. Kombination nach Anspruch 3, bei welcher 
das Modul zusatzliche KanSle fQr Abspannteile 
und zusatzliche Abspannteile aufweist, welche 
jeweiis durch einen anderen der zusatzlichen 
Kanale laufen und in zugeordneten Kanalen in 
loser Passung gehalten werden. 

5. Kombination nach Anspruch 1, bei welcher 
die Verriegelungsvorrichtung eine uber dem Zen- 
trum hebelbetatigte Vorrichtung umfaSt, welche 
mit einem Hebe! versehen ist, der schwenkbar an 
dem Modul zur Bewegung der Kartusche in dem 
VerschlulS festgelegt ist. 

6. Kombination nach Anspruch 5, bei welcher 
die Kartusche eine hintere, mit einem Schlitz ver- 
sehene Zunge aufweist und bei welcher die Ver- 
riegelungsvorrichtung eine mit dem Schlitz 
zusammenarbeitende Vorrichtung aufweist, um 
die Kartusche in Reaktion auf die Bewegung des 
Hebels in unterschiedltchen Richtungen in zwei 
Richtungen zu bewegen, 

7. Kombination nach Anspruch 6, bei welcher 
die oberhalb des Zentrum hebelbetatigte Vorrich- 
tung eine Verbindungsvorrichtung aufweist, 
welche mit einem Stift an einem Ende versehen 
ist, der zum schwenkbaren Zusammenwirken mit 
dem Schlitz ausgebildet ist und bei welcher die 
Verbindungsvorrichtung an dem anderen Ende 
des Hebels festgelegt ist. 

8. Kombination nach Anspruch 1, bei welcher 
das Modul einen vom Modui getragenen elek- 
trischen Verbinder aufweist, der mit einem an 
einem Ende des Verschlusses angeordneten Ge- 
hause versehen ist und bei welcher die Kartusche 
einen von der Kartusche getragenen elektrischen 
Verbinder aufweist, welcher zur Verbindung mit 
dem auf dem Modul getragenen elektrischen Ver- 
binder ausgebildet Ist, wenn die Kartusche in dem 
VerschiulS angebracht ist. 

9. Kombination nach Anspruch 8, bei welcher 
der vom Modul getragene elektrische Verbinder 
ein zu einer Hin- und l-lerbewegung innerhaib des 
vom Modul getragenen Veri3indergehduses ange- 
ordnetes, federbelastetes Schiffchen aufweist, bei 
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weichem die Montage einer Kartusche in dem 
Verschlu(l zur Bewegung des Schiffchens gegen 
seine Federbelastung zum Ende des vom Modul 
getragenen Verbinders, von dem VerschluB weg, 
5 fuhrt und das Schiffchen mit zumindest einer 
federbelasteten, elektrisch leitfahigen Stiftanord- 
nung vejsehen ist, welche sich langs hindurch er- 
streckt und einen ersten Stift aufweist, welcher 
von einem Ende des Schiffchens In Richtung von 
10 dem Verschlul^ weg vorspringt. 

10. Kombination nach Anspruch 9, bei welcher 
das Modul mit einem durch das Modul laufenden 
elektrischen Kabel versehen ist und der vom 
Modul getragene Verbinder einen Verbinderan- 

ts schiul^ am Ende, dem Verschlud abgewandt, auf- 
weist, wobei der Anschlul^ mit dem Kabel ver- 
bunden ist, der erste Stift zur Kontaktgabe mit den 
AnschlulS ausgebildet ist, wenn das Schiffchen in 
Reaktion auf die Montage der Kartusche in dem 
20 VerschluB in Richtung auf den AnschluR bewegt 
wird, und das federbeaufschlagte Schiffchen den 
ersten Stift von dem AnschluB weg zur Erzielung 
eines kartuschefreien Verschlusses bewegt, um 
so das Modul zur Erzielung eines kartuschefreien 
2S Verschlusses abzutrennen. 

11. Kombination nach Anspruch 10, bei welcher 
die Stiftanordnung einen zweiten Stift aufweist, 
der elektrisch mit dem ersten Stift verbunden ist 
und in Richtung auf den VerschluS hin vorspringt, 

30 bei welcher die Kartusche eine Nase mit einem 
darin angeordneten Kanal aufweist, welche an 
eihem Ende zur Aufnahme des zweiten Stiftes ge- 
dffnet ist, und bei welcher der Kanal mit einem 
elektrischen Kontakt an seinem geschlossenen 
35 Ende versehen ist, der zum Zusammenwirken mit 
einem eingefuhrten zweiten Stift ausgebildet ist. 

12. Kombination nach Anspruch 11, bei welcher 
die Stiftanordnung ein zylindrisches Gehause auf- 
weist und bei welcher die Stifte an beiden Enden 

40 des zylindrischen Gehauses angeordnet sind, und 
bei welcher das zylindrische Gehause Vorrich- 
tungen zum Federbelasten der Stifte nach auiSen 
und Ruckhaltevorrichtungen zum Vermeiden des 
Ausweichens der Stifte aus dem zylindrischen Ge- 
45 hause aufweist. 

13. Kombination nach Anspruch 12, bei welcher 
das Schiffchen elektrisch nichtieitend und bei 
welcher das zylindrische Gehause und die Stifte 
elektrisch leitend sind. 

50 14. Kombination nach Anspruch 11 , be! welcher 
das Schiffchen elektrisch nichtieitend ist und 
zumindest zwei elektrisch leitende Stiftanord- 
nungen aufweist, bei welcher die Nase elektrisch 
nichtieitend ist und zumindest zwei Kanale auf- 
55 weist, und bei welcher die zum Vorragen in die 
Kanale hinein ausgebildeten Stifte isollerende 
Muffen von dem Schiffchen zu den Enden der 
Stifte aufweisen, wodurch ein KurzschluBpfad 
von einem Stiftende zum anderen Stiftende 
60 infolge der elektrisch nichtleitenden Nase und 
Muffen veriangert wird. 

15. Kombination nach Anspruch 14, bei welcher 
die Muffen eine Wasserdichte Dichtung mit zuge- 
ordneten Kandlen ausbilden, wenn die Stifte in 
65 die Kanale eingefOhrt worden sind. 
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16. Zur Verbindung mit einem Abschnitt eines 
Streamers ausgebifdete Vornchtung mit: 

einem Adaptermodui, welches eine 3uBere 
Oberflache aufweist, die stromlinienformig zur 
auBeren Oberflache des Abschnitts des Strea^ 
metis verlaufend ausgebHdet ist, wobei das Modul 
einen VerschtuH zur Aufnahme einer zur Idsbaren 
Haiterung in dem Verschlu(^ ausgebildeten Kas- 
sette aufweist die mit einer stromlinienformig zur 
aufSeren Oberflache des Moduis in der Nahe des 
Verschlusses, wenn die Kartusche in dem Ver^ 
schlufl angebracht ist, verlaufenden oberflSche 
versehen ist, und mit einer Vornchtung zur Ids- 
baren Verrtegelung der Kartusche in dem VeN 
schluB. 

17. Vorrichtung nach Anspruch 16, bei welcher 
das Modul zumindest einen durchlaufenden 
Kanal fur ein Abspannteil aufweist und weiterhih 
zumindest mit einem Abspannteil in dem fCanal. 
fiir das Abspannteil sbwie einer Vorrichtung zum 
Ahkiemmeii des Abspahhteiis in dem Kanal an 
das Modul versehen ist. 

18. Vorrichtung nach Anspruch 17, bei welcher 
die Langsachse des Kanafs parallel zur Langs- 
achse des Verschlusses verlauft, die Wande des 
Verschlusses parallel zur Langsachse des Ver- 
schlusses verlaufen, zumindest ein Teilstuclc der 
Wandung der Kartusche die benachbarte vyan- 
dung der Verschlusses berdhrt, wenn die Kar- 
tusche in den Verschlul^ aufgenommen ist das 
Teilstuck der Wandung der Kartusche parallel zur 
Langsachse der Kartusche veriauft und der ange- 
klemmte Abspannteil die LSngsachse der Kar- 
tusche festlegt. 

19. Vorrichtung nach Anspruch 18, bei welcher 
das Modul zusStzllche Kan^le fQr Abspannteile 
und zusatzliche Abspanhteile aufweist, welclie 
jeweils durch einen anderen der zusatzlichen 
Kanale laufen und in zugeordneten Kanalen in 
loser Passung gehalten werden. 

20. Vorrichtung nach Anspruch 16, bei welcher 
die Verriegelungsvorrichtung eine Qber dem Zen- 
trum hefc)elbetatigte Vornchtung umfal^t, welche 
mit einem Hebe! versehen rst, der sch]wenkbar ari 
dem Modul zur Bewegung der Kartusche in dem . 
VerschfuS festgelegt ist 

21. Vorrichtung nach Anspruch 20," bei welcher 
die Kartusche eine hintere, mit einem Schlitz ver- 
sehene Zunge aufweist und bei welcher die Ver- 
riegelungsvorrichtung eine mit dem Schlitz 
zusammenarbeftende Vorrichtung aufwetst, um 
die Kartusche in Reaktioh auf die Bewegung des 
Hebels in unterschiedlichen Richtungen In zwei 
Richtungen zu bewegen. 

22. Vorrichtung nach Anspruch 21, bei wielcher 
die Oberhalb des Zentrum hebelbetatigte Vorrich- 
tung eine Verbindungsvorrichtuhg aufweist, 
welche mit einem Stift an einem Ende versehen 
ist, der zum schwenkbaren Zusammenwirken mit 
dem Schlitz ausgebildet Tst und bei welcher die 
Verbindungsvorrichtung an dem anderen Ende 
des Hebels festgelegt ist;. 

23. Vorrichtung nach Anspruch 16, bei welcher 
das Modul einem vom Modul getragenen elek- 
trischen Verbinder aufweist, der mit einem an 
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einem Ende des Verschlusses angeordneten Ge- 
hause versehen ist, und bei welcher die Kartusche 
einen von der Kartusche getragenen elektrischen 
Verbinder aufweist, welcher zur Verbindung mit 
5 dem auf dem Modul getragenen elektrischen Ver- 
binder ausgebildet ist, wenn die Kartusche in dem 
Verschluli angebracht Ist. 

24. Vorrichtung nach Anspruch 23, bei welcher 
der vom Moduf getragene eiektrische Verbinder 

10 ein zu einer Hin- und Herbewegung innerhaib des 
vom Modul getragenen Verbindergehauses ange-^ 
ordnetes, federbelastetes Schiffchen aufweist, bei 
welchem die Montage einer Kartusche in dem 
Verschlufi zur Bewegung des Schiffchens gegen 

15 seine Federbelastung zum Ende des vom Modul 
getragenen Verbinders, von dem VerschluS weg, 
fuhrt und das Schiffchen mit zumindest einer 
federbelasteten, elektrisch leitfahigen Stiftanord- 
nung versehen ist, welche sich langs hindurch er- 

20 streckt und einen ersten Stift aufweist, welcher 
von einem Ende des Schiffchens in Richtung von 
dem Verschiuli weg vdrspringt. 

25. Vorrichtung nach Anspruch 24, bei welcher 
das Modul mit einem du rch das Modul Jaufenden 

25 elektrischen Kabel versehen ist und der vom 
Modul getragene Verbinder einen Verbinderan- 
schluB am Ende, dem VerschiuB abgewandt, auf- 
weist, wdbei der AnschluS mit derti Kabel ver- 
bunden ist, der erste Stift zur Kontaktgabe niit 

30 deni Ahschluf^ ausgebildet ist, wenn das Schiff- 
chen in Reaktion auf die Montage der Kartusche 
in dem VerschluU in Richtung auf den AnschluS 
bewegt wird, und das federbeaufschlagte Schiff- 
chen den ersten Stift von dem Anschlu(^ weg zur 

3S Erzieludg eines kartuschefreien Verschlusses be- 
wegt> um so das Modul zur Erzieiung eines kar- 
tuschefreien Verschlusses abzutrennen. 

26. Vorrichtung nach Anspruch 25, bei welcher 
die Stiftahordnung einen zweiten Stift aufweist, 

40 der elektrisch mit dem ersten Stift verbunden ist 
und in Richtung auf den VerschluR hin vorspringt, 
bei welcher die Kartusche eine Nase mit einem 
^darin angeordneten Kanal aufweist, welche an 
einem Ende zur Aufnahme des zweiten Stiftes 

45 geoffnet jst, und bei welcher der Kahal mit einem 
elektrischen Kontakt an seinem geschlosseneh 
Ende versehen ist, der zum Zusammenwirken mit 
einem eingefuhrten zweiten Stift ausgebildet ist. 

27. Vorrichtung nach Anspruch 26, bei weldher 
so die Stiftanordnung ein zytindrisches GehSuse auf- 
weist und bei \A^elcher die Stifte an beiden Enden 
des zylindrischen Gehauses ahgeordhet sind, und 
bei welcher das zylfndrische Gehause Vottich- 
tungen zum Federbelasten der Stifte nach auBen 

55 und Ruckhaltevorrichtungen zum Vernneiden des 
Ausweichens der Stifte aus dem zylindrischen Ge^ 
ha use aufweist. 

28. Vorrichtung nach Anspruch 27, bei welcher 
das Schifjfchen elektrisch nichtieitend und bei 

so welcher das zylindrische Gehause und die Stifte 
elektrisch leitend sind. 

29. Vorrichtung nadh Anspruch 26, bei Welcher 
das Schiffchen elektrisch nichtieitend ist und 
zumindest zwei elektrisch leitende Stiftanord- 

65 nungen aufweist, bei welcher die Nase elektrisch 
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nichtleitend ist und zumindest zwei Kanale auf- 
welst, und bei welcher die zum Vorragen in die 
Kanate hinein ausgebtldeten Stifte isolierende 
Muffen von dem Schiffchen zu den Enden der 
Stifte aufweisen, wodurch ein KurzschluSpfad 
von einem Stiftende zum anderen Stiftende in- 
folge der elektrisch nichtleitenden Nase und Muf- 
fen verlangert wird, 

30, Vorrlchtung nach Anspruch 29, bei welcher 
die Muffen eine wasserdichte Dichtung mit zuge- 
ordneten- Kanilen ausbildeh, wenn die Stifte in 
die Kandle eingefOhrt worden sind. 

Revendications 

1. Dans un ensemble: 

— une section de gaine; 

— un module adaptateur reli^ d au moins une 
partie de ladite section etcomportant une surface 
ext^rieure adaptSe k la surface ext^rieure de 
ladite section de gaine, ledit module comportant 
une cuiasse; 

— une cartouche adapte'e pour etre montee de 
fagon amovible dans ladite cuiasse, ladite car- 
touche comportant une surface qui est adaptee h 
ia surface ext6rieure dudit module dans une zone 
adjacente k ladite cuiasse quand ladite cartouche 
est montee dans ladite cuiasse; et 

— un moyen pour bloquer de faQon s6parable 
ladite cartouche dans ladite cuiasse. 

2. L'ensemble selon la revendication 1, caract6- 
ris6 en ce que ledit module comporte au moins un 
canal pour element de fatigue le traversant et 
comportant en outre au moins un §l6ment de 
fatigue place dans ledit canal et un moyen pour 
de bloquer ledit dl6ment de fatigue se trouvant 
dans ledit canal sur ledit module. 

3. L'ensemble selon la revendication 2, caract6- 
rise en ce que I'axe longitudinal dudit canal est 
paralldle ^ Taxe longitudinal de ladite cuiasse, en 
ce que les parois de ladite cuiasse sont paralleles 
a raxe longitudinal de ladite cuiasse, en ce qu'au 
moins une partie de la parol de ladite cartouche 
est en contact avec la parol adjacente de ladite 
cuiasse quand ladite cartouche est montee dans 
ladite cuiasse, ladite partie de la parol de ladite 
cartouche etant paralldle d I'axe longitudinal de 
ladite cartouche, ledit element de fatigue bloque 
d^finissant I'axe longitudinal de ladite cartouche. 

4. L'ensemble selon la revendication 3, caractd- 
risd en ce que ledit module comprend des canaux 
pour Sl^ments de fatigue additionnels ainsi qtie 
des elements de fatigue additionnels, disposes 
chacun dans un canal different parmi lesdits 
canaux additionnels, lesdits elements de fatigue 
additionnels ^tanf supportes de fagon lache dans 
les canaux associes. 

5. L'ensemble selon la revendication 1,caracte- 
ris^ en ce que ledit moyen de blocage comprend 
un moyen actionn^ par un levier a depassement 
de point mort qui est nriontd de fagon pivotante 
sur ledit module afin ded^placer ladite cartouche 
dans ladite cuiasse. 

6. L'ensemble selon la revendication 5, caract6- 
rise en ce que ladite cartouche comprend une 
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patte arri^re pourvue d'une fente et en ce que 
ledit moyen de blocage comprend un moyen 
cooperant avec ladite fente pour d§placer ladite 
cartouche dans deux directions en reponse au 
5 mouvement dudit levier dans des directions diffe- 
rentes. 

7. L'ensemble selon la revendication 6, caract6- 
ris6 en ce que ledit moyen actionne par levier h 
depassement de point mort comprend une trin- 

;o glerie pourvue a une extremite d'une broche 
adaptde pour coop^rer de fagon pivotante avec 
ladite fente, ladite tringlerie etant fixee sur ledit 
levier d son autre extr^mitd. 

8. L'ensemble selon la revendication 1« caracte- 
75 rise en ce que ledit module comprend un con- 

necteur electrique supporte par le module et 
pourvu d'un boUier monte h une extremity de 
ladite cuiasse, et en ce que ladite cartouche 
comprend un connecteur electrique support^ par 
20 la cartouche et adapts pour correspondre audit 
connecteur Electrique porte par ie module quand 
ladite cartouche est montde dans ladite cuiasse. 

9. L'ensemble selon la revendication 8, caracte- 
ris6 en ce que ledit connecteur Electrique porte 

25 par le module comprend une navette sollicitee 
par ressort et montee de fagon a se deplacer 
aiternativement k I'intErieur du boitier du connec- 
teur portE par le module de telle sorte que ie 
montage d'une cartouche dans ladite cuiasse 
30 produise un mouvement de ladite navette en 
opposition h la force de son ressort vers I'extrE* 
mite dudit connecteur porte par le module qui est 
EloignEe de ladite cuiasse, ladite navette compor- 
tant au moins un assemblage de broches elec- 
ts triquement conductrices chargE par ressort et se 
dEplagant longltudinalement au travers de celle^ 
cl, ledit assemblage de broches comprenant une 
premiere broche depassant d'une extremite de 
ladite navette qui est opposee ^ ladite cuiasse. 
40 10. L'ensemble selon la revendication 9, 
caracterise en ce que ledit module comprend un 
cable electrique le traversant et en ce que ledit 
connecteur porte par le module comprend une 
borne d son extremity ppposEe h ladite cuiasse, 
45 ladite borne dtant reliEe audit cdble, ladite pre^ 
miere broche Etant adaptEe pour entrer en 
contact avec ladite borne quand ladite navette est 
deplacee en direction de la borne en rEponse au 
montage de ladite cartouche dans ladite culasse> 
so ladite navette soliicitEe par ressort deplagant la 
premiere broche pour I'Ecarter de ladite borne 
dans le cas d'une cuiasse sans cartouche, afin de 
dEcohnecter ainsi le module dans ie cas d'une 
cuiasse sans cartouche. 
55 11. L'ensemble selon la revendication 10, 
caracterise en ce que ledit assemblage de broches 
comprend une seconde broche reliee electrique- 
ment a ladite premiere broche et faisant saillie en 
direction de ladite cuiasse, ladite cartouche 
60 comportant un nez dans lequel est mEnage un 
canal ouvert E une extrEmite de fagon h recevoir 
ladite seconde broche, ledit canal comportant E 
son extrEmitE fermEe un contact Electrique 
adapte pour cooperer avec une seconde broche 
65 InsErEe. 
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12. L'ensembie selon !a revendication 11, 
caract^ris^ en ce que (edit assemblage de broches 
comprend un carter cylindrjque et en ce que 
lesdites broches sont montees k une extr^mlt^ 
dudit carter cyiindrique, ledit carter cylindrjque 
comportant des moyens pour pousser iesdites 
broches vers I'exterieur et des moyens 
d'encliquetage pour empecher Techappement 
desdites broches k partir dudit carter cylindrique. 

13. L'ensemble selon la revendication 12, 
caracterise en ce que ladite navette est ^lectrique- 
ment non-conductrice et en ce que ledit carter 
cylindrique et lesdites broches sont ^lectrique- 
ment conducteurs. 

14. L'ensemble selon la revendication 11, 
caract6rise en ce que ladite navette est Slectrique- 
ment non-conductrice et comporte au moins deux 
assemblages de broches ^lectriquement conduc- 
trices, en ce que ledit nez est electriquement non- 
conducteur et comporte au moins deux desdits 
canaux, en ce que les broches adapt^es pour 
pdn§trer dans lesdits canaux comprennent des 
fourreaux isolants s'etendant de ladite navette 
jusqu'aux extr^mitds de broches de fa^on qu'un 
trajet de court-circuitage entre une extremite de 
broche et Tautre extrdmitd de broche soit allonge 
sous I'effet du nez et des fourreaux electrique- 
ment non-conducteurs. 

15. L'ensemble selon la revendication 14, 
caract6risd en ce que lesdits manchons forment 
un joint etanche a i'eau avec des canaux associSs 
quand lesdites broches sont inserees dans lesdits 
canaux. 

16. Appareil adapts pour §tre reli§ ^ une section 
de gaine, comprenant: 

— un module edaptateur pourvu d'une surface 
ext^neure adapt^e k la surface extefieure de 
ladite section de gaine, ledit module comportant 
une culasse destinee a recevoir une cartouche 
adaptee pour §tre montee de fagon amovible 
dans ladite cutasse, ladite cartouche comportant 
une surface qui est adaptee ^ la surface exterieure 
dudit module dans une zone adjacente ^ ladite 
culasse quand ladite cartouche est montde dans 
ladite culasse, et un moyen pour btoquerdefagon 
amovible ladite cartouche dans ladite culasse. 

17. L'appareil selon la revendication 16, caracte- 
ris§ en ce que ledit module comporte au moins un 
canal pour §l6ment de fatigue le traversant et i) en 
outre prevu au moins un element de fatigue plac^ 
dans ledit canal pour element de fatigue et un 
moyen pour bloquer ledit 616ment de fatigue dans 
ledit canal sur ledit module. 

18. L'appareil selon la revendication 17, caractd- 
ris6 en ce que I'axe longitudinal dudit canal est 
parallele d I'axe longitudinal de ladite culasse, en 
ce que les parois de ladite culasse sont parall^les 
a I'axe longitudinal de ladite culasse, en ce qu'au 
moins une partie de la paroi de ladite cartouche 
est en contact avec la paroi adjacente de ladite 
culasse quand ladite cartouche est montee dans 
ladite culasse, ladite partie de la paroi de ladite 
cartouche etant paralldle d I'axe longitudinal de 
ladite cartouche, I'element de fatigue bioque 
d^finissant I'axe longitudinal de ladite cartouche. 
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19. L'appareil selon la revendication 18, caracte- 
rise en ce que ledit module comprend des canaux 
pour elements de fatigue additionneis ainsi que 
des elements de fatigue additionneis, disposes 

5 chacun dans un canal different parmi lesdits 
canaux additionneis, lesdits Elements de fatigue 
additionneis dtant supportSs de fagon liche dans 
les canaux associes. 

20. L'appareil selon la revendication 16, caractg* 
10 rise en ce que ledit moyen de blocage comprend 

un moyen actlonne par un levier h depassement 
de point mort qui est mont§ de fagon pivotante 
sur ledit module afin de deptacer ladite cartouche 
dans ladite culasse. 

75 21. L'appareil selon la revendication 20, caracte- 
ris6 en ce que ladite cartouche comprend une 
patte arridre pourvue d'une fente et en ce que 
ledit moyen de blocage comprend un moyen 
cooperant avec ladite fente pour deplacer ladite 

20 cartouche dans deux directions en rdponse au 
mouvement dudit levier dans des directions diff6- 
rentes. 

22. L'appareil selon la revendication 21, caractS* 
rise en ce que ledit moyen actionne par levier h 

25 d6passement de point mort comprend une tring- 
lerie pourvue ^ une extremite d'une broche adap- 
tee pour cooperer de fagon pivotante avec ladite 
fente, ladite tringlerie etant fixee sur ledit levier d 
son autre extremity. 

30 23. L'appareil seion la revendication 1 6, caractd- 
rise en ce que ledit module comprend un connec- 
teur Slectrique supporte par le module et pourvu 
d'un boitier mont6 h une extremite de ladite 
culasse, et en ce que ladite cartouche comprend 

35 un connecteur Siectrique supporte par la car- 
touche et adapts pour correspondre audit connec- 
teur electrique porte par le module quand ladite 
cartouche est monte dans ladite culasse. 

24. L'appareil selon la revendication 23, caracte- 
40 risS en ce que ledit connecteur Electrique porte 

par le module comprend une navette sollicitee 
par ressort et montee defagon k se dSplaceralter- 
nativement a I'interieur du bottler du connecteur 
port6 par le module de telle sorte que le montage 

45 d'une cartouche dans ladite culasse produise un 
mouvement de ladite rfavette en opposition h la 
force de son ressort vers fextr§mit6 dudit connec- 
teur porte par le module qui est eloignSe de ladite 
culasse, ladite navette comportant au moins un 

50 assemblage de broches ^lectriquement conduc- 
trices charge par ressort et se dSplagaht 
longitudinalement au travers de celle-ci, ledit 
assemblage de broches comprenant une pre- 
miere broche dSpassant d'une extrSmitd de ladite 

55 navette qui est oppos^e h ladite culasse. 

25. L'appareil selon la revendication 24, caracte- 
rise en ce que ledit module comprend un cable 
electrique le traversant et en ce que ledit connec- 
teur porte par le module comprend une borne k 

60 son extrdmitS opposSe k ladite culasse, ladite 
borne etant reliee audit cable, ladite premiere 
broche etant adaptee pour entrer en contact avec 
ladite borne quand ladite navette est dSplacSe en 
direction de la borne en rSponse au montage de 

65 ladite cartouche dans ladite culasse, ladite 
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navette sollicit6e par ressort deplaQant la pre- 
miere broche pour I'ecarter de ladite borne dans 
le cas d'une cuiasse sans cartouche, afin de 
deconnecteur amsi le module dans le cas d'une 
cuiasse sans cartouche. 5 

26. L'appareil selon la revendication 25, caract6- 
rise en ce que (edit assemblage de broches 
comprend une seconde broche reli§e ^lectrique* 
ment k ladite premidre broche et faisant saillie en 
direction de ladite cuiasse, ladite cartouche to 
comportant un nez dans lequel est menage un 
canal ouvert a une extr^mitd de fa^on d recevoir 
ladite seconde broche, ledit canal'comportant h 

son extrSmit^ ferm6e un contact electrique 
adapts pour coopefer avec une seconde broche is 
Insdrte. 

27. L'appareil selon la revendication 26, caracte- 
ris^ en ce que ledit assemblage de broches 
comprend un carter cylindrique at en ce que les- 
dites broches sent montees k une extrdmite dudit 20 
carter cylindrique, ledit carter cylindrique 
comportant des moyens pour pousser lesdites 
broches vers I'exterieur et des moyens d'encll^ 
quetage pour empdcher Tdchappement desdites 
broches k partir dudit carter cylindrique. 2S 



28. L'appareil selon la revendication 27, caracte- 
rise en ce que ledit navette est electriquement 
non-conductrice et en ce que ledit carter cylin- 
drique et lesdites broches sont electriquement 
conducteurs. 

29^ L'appareil selon la revendication 26, caractd- 
r\s6 en ce que ladite navette est Electriquement 
non-conductrice et comporte au moins deux 
assemblages de broches Electriquement conduc- 
trices, en ce que ledit nez est electriquement non- 
conducteur et comporte au moins deux desdits 
canaux, en ce que les broches adaptees pour 
penetrer dans lesdits canaux comprennent des 
fourreaux isolants s'Stendant de ladite navette 
jusqu'aux extremitds de broches de fagon qu'un 
trajet de court-circuitage entre une extr6mttE de 
broche et I'autre extremite de broche soit allonge 
sous I'effet du nez et des fourreaux electrique- 
ment non-conducteurs. 

30. L'appareil selon la revendication 29, caracte- 
rtse en ce que lesdits manchons torment un joint 
etanche a I'eau ayec des canaux associds quand 
lesdites broches sont ins6r6es dans lesdits 
canaux. 
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